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(57) ABSTRACT 
The invention relates to an internal gear pump for a braking 
system, in the pump housing of which an innertoothed hollow 
wheel and a gearwheel engaging in the toothing of the hollow 
wheel are mounted to rotate about parallel axes. The toothing 
thereof defines a tapering roughly crescent-shaped pump 
chamber, in which a filling piece is arranged Supported along 
the length thereof. The circumferential surfaces of the filling 
piece closely correspond to the head diameter of the inner 
toothing of the hollow wheel or the gearwheel toothing and 
contact in a sealing manner with several tooth crowns covered 
thereby. A radial Supporting force acts over a longitudinal 
range of the filling piece for improved sealing of a circum 
ferential Surface of the filling piece against the tooth crowns 
Supporting the circumferential surface. According to the 
invention, a loose fit is provided between the circumferential 
Surfaces of the filling piece and the opposing tooth crowns of 
the hollow wheel and gearwheel and the play acting on the 
filling piece is partly eliminated by Support forces acting in 
opposing radial directions which act on the filling piece at a 
distance from each other. 

17 Claims, 1 Drawing Sheet 
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INTERNAL GEAR PUMPFOR A BRAKE 
SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a 35 USC 371 application of PCT/ 
EP2008/062596 filed on Sep. 22, 2008. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention is based on an internal gear pump for a brake 

system of the kind used particularly in the hydraulic system of 
vehicle brake systems. 

2. Description of the Prior Art 
One Such internal gearpump has already been disclosed for 

instance in German Patent Disclosure DE 19613833 B4. 
There the fluid is pumped in the usual way from the intake 
side to the pressure side of the internal gear pump in that a 
filler piece, tapering toward the pressure side, is disposed in a 
crescent-shaped annular chamber of the pump between the 
internal geared wheel and the pinion and which is braced by 
one end axially against the fluid pressure on the pressure side 
on a stop face. The filler piece rests with its curved inner and 
outer circumferential face, with radial sealing, at a plurality of 
tips of teeth of the pinion and of the internal geared wheel, 
respectively. Since the fluid volumes entrained by the sealed 
off gaps between teeth of the gear wheels rotating in the same 
direction are brought together at the tapered end of the filler 
piece, the desired high pressure level results in this region of 
the pump. In order to attain the most effective possible sealing 
off of the tooth gaps in the region of the tips of teeth, the filler 
piece is composed of a segment holder, forming the base part, 
and a sealing segment that is braced movably on the segment 
holder; the circumferential face of the segment holder rests on 
the covered tips of teeth of the pinion, and the opposed cir 
cumferential face of the sealing segment rests on the covered 
tips of teeth of the internal geared wheel. A leaf spring 
arrangement with three leaf springs is also braced between 
the segment holder and the sealing segment and by means of 
it, the segment holder and sealing segment are pressed apart 
and thus rest with spring loading on the covered tips of teeth. 
In addition, the segment holder and sealing segment, under 
corresponding operating conditions, are pressed apart by way 
of a fluid pressure, equivalent to approximately half the oper 
ating pressure, since an intermediate chamber partitioned off 
by elastic sealing rollers of an elastomer or polymer material, 
located between the segment holder and the sealing segment, 
communicates fluidically through recesses with a pressure 
buildup region of the internal geared wheel. The sealing roll 
ers engage an associated groove and must be kept in their 
sealing position by means of one at a time of the three leaf 
springs during the shifting of the sealing segment. Thus the 
sealing between the covered tips of teeth and the circumfer 
ential side, cooperating with them, of the segment holder and 
the sealing segment remains automatically operative as the 
pressure level of the pump increases as a consequence of an 
increase in the contact pressure. The geared pump is techni 
cally very complicated, especially because the filler piece is 
composed of many parts and the production of the internal 
gear pump is correspondingly expensive. 

ADVANTAGES AND SUMMARY OF THE 
INVENTION 

The internal gear pump of the invention has the advantage 
over the prior art that it can be designed technically more 
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2 
simply and as a result can be produced less expensively. The 
demands for dimensional stability of the filler piece are 
already less because an essentially form-locking and thus 
sealing fitting in of the filler piece into the crescent-shaped 
pump chamber between the internal geared wheel and the 
pinion, which is the goal in geared pumps, is not provided; 
instead, intentionally some circumferential play of the filler 
piece is created relative to the tip circles of the corresponding 
sets of teeth. Because of this “clearance fit', relatively gen 
erous tolerance ranges can be selected for the filler piece, 
which has a positive effect on production costs for it. The 
most play-free possible contact of the circumferential faces of 
the filler piece with the covered tips of teeth of the internal 
geared wheel and pinion, which is necessary to avoid pres 
Sure-lowering leakage losses from the internal gear pump, is 
attained only by way of the Supporting forces acting with 
longitudinal spacing in opposite radial directions on the filler 
piece. The regions of the filler piece circumference that are in 
contact without play are also relatively short. In principle, to 
generate the freedom from play two spring forces, for 
instance, could engage opposed circumferential sides of the 
filler piece accordingly, and could press the filler piece onto 
the toothing of the internal geared wheel on the one hand and 
onto the toothing of the pinion on the other. 

Especially advantageously, the filler piece is designed as a 
two-armed lever, supported in rockerlike fashionin its middle 
region, whose end regions as a result of tiltshifting of the filler 
piece can be brought without play into contact with the tooth 
ing of the internal geared wheel on the one hand and the 
toothing of the pinion on the other. By the disposition of the 
filler piece in between the toothing, the Supporting forces 
engaging the filler piece at longitudinal spacing from one 
another can be introduced centrally into the two-armed lever, 
and its end regions can be pressed down onto the associated 
toothing. Consequently, for generating the Supporting load 
for the tiltshifting, now only a single element, Such as a load 
Spring, is necessary. 

For the tiltshifting of the filler piece, a rotary support via a 
pivot shaft is technically especially appropriate, since by that 
means, a defined control of the motion of the filler piece that 
can be replicated highly precisely becomes possible. More 
over, a sufficiently exact rotary Support can be generated via 
a pivot shaft, formed by an axial bolt or the like in a techni 
cally simple way and can at the same time serve to brace the 
filler piece longitudinally of the crescent-shaped pump cham 
ber. This dual function of the rotary support leads to an overall 
simpler construction of the internal gear pump. 

If the contact pressure of the filler piece ends on the asso 
ciated tips of teeth is Supposed to be of equal magnitude in 
opposite directions, the filler piece is preferably designed 
mirror-symmetrically, and the axis of the mirror coincides 
with the axis of rotation. As a result, the suitability of the 
internal gear pump for directionally reversible pump opera 
tion is furthermore improved. For the sake of that suitability, 
it is also practical if the pivot shaft of the filler piece is 
disposed centrally—that is, in the region of greatest eccen 
tricity—in the pump chamber of the internal gear pump. 

In the ideal case, the filler piece is embodied in one piece, 
possibly with the exception of the pivot shaft that supports it, 
and in addition, a load spring for the pivoting drive of the filler 
piece can be provided in any case. By technical skillful dis 
position and design of the filler piece in the pump chamber of 
the internal gear pump, a pressure difference of the fluid 
between the inner circumference and outer circumference of 
the filler piece can even be exploited in order to exert the 
requisite pivoting force on the filler piece. The result is a 
further Substantial simplification in pump construction. 
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Achieving the pressure difference for generating the piv 
oting force on the filler piece is facilitated if the end of the 
filler piece located on the pressure side of the internal gear 
pump is provided with an approximately radially extending 
face end. 
On account of the functional principle of the subject of the 

invention, the play-free contact of the filler piece is limited to 
a relatively short circumferential portion. Particularly in 
pumps operating at high operating pressure, it is therefore 
important that to avoid an overly steep pressure drop, a Suf 
ficient number of tips of teeth on the toothing of the internal 
geared wheel are covered by the outer circumference of the 
filler piece. This is easily possible if the outer circumference 
of the filler piece covers approximately half of the tips ofteeth 
of the internal geared wheel that are in engagement with the 
pinion. 

Especially with a mirror-symmetrical design of the internal 
gear pump, its pump direction can easily be reversed by 
reversing the direction of rotation of the drive motor and thus 
of the pinion. The pump output can remain the same without 
structural changes to the internal gear pump, at least if the 
inlet and outlet openings of the internal gear pump have a 
through cross section of the same size. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in further detail below in 
conjunction with the accompanying drawings, in which: 

FIG. 1 shows the interior of an internal gear pump accord 
ing to the invention, with an associated filler piece arrange 
ment, in a side view. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An internal gear pump 10, shown in FIG. 1, for a hydraulic 
system of a brake system includes as its primary components 
an internal geared wheel 12, which is Supported rotatably in a 
slide bearing of a pump housing 11 and has an internal tooth 
ing with which a corresponding counterpart toothing of a 
pinion 13, supported rotatably eccentrically to the internal 
geared wheel 12 in the pump housing 11, meshes. The inter 
nal toothing of the internal geared wheel 12, in the exemplary 
embodiment shown, has nineteen teeth, and the outer toothing 
of the pinion 13 has thirteen teeth. Of the pinion 13, approxi 
mately four teeth engage corresponding tooth gaps of the 
uppertoothed region of the internal geared wheel 12, since the 
axes of rotation of the pinion 13 and internal geared wheel 12 
are both located in a vertical plane of the internal gear pump 
10. Adjoining the engagement region of the pinion 13, the tip 
circles of the internal geared wheel 12 and pinion 13 define a 
crescent-shaped pump chamber, in the lower half of which a 
crescent-shaped filler piece 14, adapted essentially to the 
circumferential contour of that chamber, is disposed. The 
filler piece 14 has the task of sealing off the tooth gaps 
covered by it, which are sealed off axially on both sides by the 
face ends of the pump housing 11 or pressure plates disposed 
on it, by means of contact with tips ofteeth in the region of its 
tip circle. The fillerpiece 14 is supported rotatably centrally in 
the crescent-shaped pump chamber via a pivot shaft 17 
formed by an axial bolt, and the geometric axis of rotation of 
the pivot shaft 17 is likewise in the vertical plane of the axes 
of rotation of the pinion 13 and internal geared wheel 12, and 
the filler piece 14 is designed mirror-symmetrically with 
respect to the vertical plane. With its upper and inner circum 
ferential faces, the filler piece 14 extends along the tip circle 
of the pinion 13 and in this case simultaneously covers a 
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4 
maximum offive tips ofteeth and fourtooth gaps of the pinion 
toothing. The lower or outer circumferential face of the filler 
piece 14 by comparison extends along the tip circle of the 
toothing of the internal geared wheel 12, and a maximum of 
eight tips of teeth and eight tooth gaps of the internal geared 
wheel toothing are covered. The two ends of the filler piece 14 
are cut offstraight and form plane face ends, corresponding to 
the cross section in the tapered end region, that each extend 
radially to the axis of rotation of the pinion 13. 

If the pinion 13, with sealed-off tooth gaps, is rotated 
counter-clockwise, as indicated by a curved arrow, for 
instance by means of an electric motor, then the internal 
geared wheel 12 is rotated with it in the same direction 
because of the toothing engagement. The hydraulic fluid in 
the internal gear pump 10 is pumped in the process into the 
tooth gaps of the internal geared wheel 12 and pinion 13 from 
the intake region 15 to the pressure region 16 of the internal 
gear pump 10. The intake region 15 is accordingly located in 
the left half of the pump housing 11, in terms of the direction 
of rotation shown, and the pressure region 16 is located in the 
right half of the pump housing 11. The pressure increase in the 
hydraulic fluid occurs with joint rotation of the internal 
geared wheel 12 and the pinion 13 by means of uniting the 
fluid volumes, entrained by the toothing of the internal geared 
wheel and pinion in the tooth gaps, on the tapered end of the 
filler piece 14 in the pressure region 16 in conjunction with 
the overflow blockage between the intake region 15 and pres 
sure region 16 of the internal gear pump 10 by means of the 
filler piece 14. Thus the sealing offbetween the filler piece 14 
and the tips of teeth covered by it is of decisive significance 
for the pressure level of the fluid that is to be built up in the 
hydraulic system by the internal gear pump 10. 
As can be seen only indirectly in the drawing, the circum 

ferential faces of the filler piece 14 do not contact all the 
covered tips of teeth of the internal geared wheel toothing or 
pinion toothing; instead, the filler piece 14 is inserted into the 
crescent-shaped pump chamber with slight circumferential 
play. The circumferential play of the filler piece 14 is inten 
tionally undone by urging the filler piece 14 to rotate counter 
clockwise about the pivot shaft 17 in a contact region 18 on its 
inner circumferential face and in a contact region 19 on the 
outer circumferential face. The two contact regions 18 and 19 
are located on opposite end regions of the fillerpiece 14, since 
because of the rotary loading, forcing or canting of the filler 
piece 14 occurs between the sets ofteeth of the internal geared 
wheel 12 and of the pinion 13. 

If the play imposed on the filler piece 14 and the dimen 
Sioning of the fillerpiece and its disposition are adapted to one 
another, for instance in the manner shown, then the rotary 
force necessary for eliminating the circumferential play of the 
filler piece 14 is obtained from the pressure conditions in the 
interior of the internal gear pump 10 itself. In operation of the 
internal gear pump 10, a pressure field DH is operative 
between the outer circumferential face of the filler piece 14 
and the opposed toothing of the internal geared wheel 12, and 
a pressure field DR is simultaneously operative between the 
inner circumferential face of the filler piece 14 and the 
opposed toothing of the pinion 13. 
As can be seen from the pressure field DH shown, the 

pressure course, represented by different lengths of arrows, 
between the pressure region 16 and the intake region 15 
initially remains virtually constant up to the pivot shaft 17 of 
the filler piece 14, and after that drops steeply off toward the 
end of the filler piece 14 in the intake region15. This pressure 
course is due to the fact that the play imposed increases in the 
clockwise direction, but the sealing relative to the tips ofteeth 
is not sufficiently operative to enable limiting the leakage 
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losses to a minimum until in the left half of the filler piece 14. 
Because of this pressure course, the filler piece 14 is urged to 
rotate with considerable force in the counter-clockwise direc 
tion about the pivot shaft 17, as a result of which the inner 
circumferential face of the filler piece 14 in the contact region 
18 is pressed with great force against the corresponding tip of 
a tooth of the pinion 13. 

This contact pressure acts counter to a pressure field DR 
that is build up between the toothing of the pinion 13 and the 
filler piece 14. Because of the high contact pressure, the 
sealing between the filler piece 14 and the pinion toothing 
directly adjacent to the pressure region 16 is sufficiently 
effective to enable limiting the leakage losses to a minimum. 
Thus from the very outset in the pressure field DR, there is a 
steep pressure drop, which is reduced in the middle region of 
the filler piece 14 to nearly the pressure level of the intake 
region 15. 

Since with regard to its vertical center plane the internal 
gear pump 10 is embodied mirror-symmetrically, the pump 
direction can be reversed without structural changes, by 
reversing the direction of rotation of the drive motor. This 
would result in a corresponding transposition of the pressure 
fields DR and DH, along with urging the filler piece 14 to 
rotate clockwise and shifting of the play-free contact regions 
18 and 19 toward the opposite end region of the circumfer 
ential face of the filler piece 14. If because of the strong 
frictional forces excessive wear occurs in the contact regions 
18 and 19, the internal gear pump 10 can thus, after a change 
of the direction of rotation, be operated further without prob 
lems, without having to replace any parts. 

Since the internal gear pump 10 described has only a few 
components and has a simple filler piece 14, it is distin 
guished by an overall simple, Sturdy construction. It can 
accordingly be produced inexpensively, and a long service 
life can be expected with good characteristic pump values. 
The foregoing relates to the preferred exemplary embodi 

ment of the invention, it being understood that other variants 
and embodiments thereof are possible within the spirit and 
scope of the invention, the latter being defined by the 
appended claims. 

The invention claimed is: 
1. An internal gear pump for a brake system comprising: 
a pump housing: 
an internally toothed internal geared wheel Supported in 

the pump housing and having internal teeth; 
a pinion Supported in the pump housing and having pinion 

teeth that mesh with the internal teeth of the internal 
geared wheel; and 

a longitudinally braced filler piece, 
wherein the internal geared wheel and the pinion are Sup 

ported rotatably about parallel axes, as a result of which 
the internal teeth and the pinion teeth define a pump 
chamber which tapers inapproximately crescent-shaped 
form and in which the longitudinally braced filler piece 
is disposed, 

wherein the longitudinally braced filler piece includes cir 
cumferential faces that are curved virtually correspond 
ingly to a tip circle of the internal teeth of the internal 
geared wheel or of the pinion teeth, and the circumfer 
ential faces rest sealingly on a plurality of tips of teeth 
covered by the circumferential faces, 

wherein over a longitudinal region of the filler piece, a 
radial Supporting force operates to seal off a circumfer 
ential face of the filler piece from tips ofteeth bracing the 
circumferential face, 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
wherein a clearance fit is defined between the circumfer 

ential faces of the filler piece and opposed tips of the 
internal teeth and of the pinion teeth so that a play is 
imposed on the filler piece, 

wherein the play is eliminated in some regions of the filler 
piece by Supporting forces acting on the filler piece in 
opposite radial directions at a spacing from one another, 
and 

wherein the filler piece is a two-armed lever, supported 
pivotably and fixed translationally in a middle region of 
the two-armed lever, and the filler piece pivots between 
the internal geared wheel and the pinion to force regions 
of the filler piece into contact with the tips of the internal 
teeth and the pinion teeth. 

2. The internal gear pump as defined by claim 1, wherein 
the filler piece is Supported rotatably in the pump housing 
about a pivot shaft. 

3. The internal gear pump as defined by claim 1, wherein 
the filler piece is embodied minor-symmetrically with respect 
to a pivot shaft. 

4. The internal gear pump as defined by claim 2, wherein 
the filler piece is embodied minor-symmetrically with respect 
to the pivot shaft. 

5. The internal gear pump as defined by claim 2, wherein 
the pivot shaft of the filler piece is disposed centrally in the 
crescent-shaped pump chamber between the internal geared 
wheel and the pinion. 

6. The internal gear pump as defined by claim 4, wherein 
the pivot shaft of the filler piece is disposed centrally in the 
crescent-shaped pump chamber between the internal geared 
wheel and the pinion. 

7. The internal gear pump as defined by claim 2, wherein 
the filler piece is embodied in one piece. 

8. The internal gear pump as defined by claim 4, wherein 
the filler piece is embodied in one piece. 

9. The internal gear pump as defined by claim 2, wherein a 
pressure difference between the circumferential faces of the 
filler piece at an end region of the filler piece oriented toward 
a pressure region of the internal gear pump urges the filler 
piece to pivot. 

10. The internal gear pump as defined by claim 4, wherein 
a pressure difference between the circumferential faces of the 
filler piece at an end region of the filler piece oriented toward 
a pressure region of the internal gear pump urges the filler 
piece to pivot. 

11. The internal gear pump as defined by claim 1, wherein 
an end of the filler piece oriented toward a pressure region of 
the internal gear pump has an approximately radially extend 
ing face end. 

12. The internal gear pump as defined by claim 1, wherein 
the fillerpiece extends longitudinally over approximately half 
of a length of the crescent-shaped pump chamber of the 
internal gear pump. 

13. The internal gear pump as defined by claim 1, wherein 
the internal gear pump is driven directionally reversibly. 

14. The internal gear pump as defined by claim 1, wherein: 
the filler piece has a first end region and a second opposite 

end region, 
the circumferential faces of the filler piece include a con 

cave inner circumferential surface that faces toward the 
pinion and a convex outer circumferential Surface that 
faces away from the pinion, and 

during operation of the internal gear pump, the inner cir 
cumferential surface contacts the pinion teeth in the first 
end region and the play is imposed between the inner 
circumferential Surface and the pinion teeth in the sec 
ond end region. 
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15. The internal gear pump as defined by claim 14, wherein 
during operation of the internal gear pump, the outer circum 
ferential surface of the filler piece contacts the internal teeth 
in the second end region and the play is further imposed 
between the outer circumferential surface and the internal 
teeth in the first end region. 

16. An internal gear pump for a brake system comprising: 
a pump housing: 
an internally toothed internal geared wheel supported in 

the pump housing and having internal teeth; 
a pinion Supported in the pump housing and having pinion 

teeth that mesh with the internal teeth of the internal 
geared wheel; and 

a longitudinally braced filler piece, 
wherein the internal geared wheel and the pinion are sup 

ported rotatably about parallel axes so that the internal 
teeth and the pinion teeth define a pump chamber which 
tapers in approximately crescent-shaped form and in 
which the longitudinally braced filler piece is disposed, 

wherein the filler piece includes a first end region, an oppo 
site second end region, a concave inner circumferential 
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Surface that faces toward the pinion, and a convex outer 
circumferential surface that faces away from the pinion, 

wherein a clearance fit is defined between the circumfer 
ential surfaces of the filler piece and opposed tips of the 
internal teeth and of the pinion teeth so that a play is 
imposed on the filler piece, 

wherein the filler piece is a two-armed lever that is fixed 
translationally and supported pivotably in a middle 
region of the two-armed lever, and 

wherein during operation of the internal gear pump, the 
inner circumferential surface of the filler piece contacts 
the pinion teeth in the first end region and the play is 
imposed between the inner circumferential surface and 
the pinion teeth in the second end region. 

17. The internal gear pump as defined by claim 16, wherein 
during operation of the internal gear pump, the outer circum 
ferential surface of the filler piece contacts the internal teeth 
in the second end region and the play is further imposed 
between the outer circumferential surface and the internal 

20 teeth in the first end region. 
:k k k k k 
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